An isolated internodal cell of Nitella or a cell fragment obtained from the internodal cell by strangulation was able to develop a new shoot and rhizoids when it was cultured in agar gel with suitable culture solutions. Furthermore, the morphogenetic polarity was observed in the course of the development. Namely, a new shoot arose from the apical end of the cell or the cell fragment and new rhizoids appeared from the basal end in general. The term of the apical end represents the upper end of the cell when the cell took its position within the mother plant before it was cut off to be used in the experiment, and the term of the basal end indicat€s the opposite, lower end of the cell. But the morphogenetic polarity was reversed by changing light condition (Sandan, 1955). The present report deals with further experiments in regard to the artificial control of this morphogenetic polarity in the cell of Nitella.
with the solution of different pH or different IAA concentration in two chambers of the apparatus.
In these two chambers the material, which is divided into two portions by the central glass septum as shown in Fig. 1 , was submerged in agar gel. The space between the material and the glass septum was filled with lanolin. Thus, the material was cultured in the apparatus under pH gradient or IAA concentration gradient which was given in the surrounding medium. These two chambers of the apparatus were covered with a glass slip, and four stop cocks of the apparatus were also closed usually.
Each experiment was carried out in the two cases : first, the case in which the apical end of the cell was set in A chamber, and second, the case in which the basal end of the cell was set in A chamber. All experiments were tried at room temperature under diffuse light of about 80 lux.
Results
The materials which were cultured under pH gradient or IAA concentration gradient as mentioned above were able to grow and develop a new shoot and rhizoids.
According to the results attained by the present experiment the polarity of morphogenesis was different from the natural one. A new shoot and rhizoids arose from the end which was placed in more favourable medium whether this end was apical or basal.
1 Effect of pH gradient the end of the cell portion which was placed in the medium buffered at pH 6.6.
In Control and Experiment 5, shooting generally took place at the apical end and rhizoid formation occurred at the basal end according to the natural polarity.
In the other case, however, the natural polarity disappeared. Judging from the results, it seems that a new shoot and rhizoids are formed from the end which is Table 1 . Similarly to the case in which pH gradient was applied, the rate of protoplasmic streaming in the cells which were cultured under IAA concentration gradient was generally constant except for two or three days at the start of cultivation and for several days prior to shooting.
However, in Experiments 1, 2 and 3 the rate of flow in the portion which was placed in B chamber (containing IAA) was slightly larger than that in the portion in A chamber (containing no IAA) for three or four days after recovery to the normal rate from the diminished rate, which is probably due to the mechanical shock accompanying the culture treatment. But the velocity of the portion in B chamber soon became slow and reached the same value as that of the portion in A chamber. The time required by the materials for shooting or forming rhizoids and the constant velocity of the protoplasmic rotation are shown in Table 2 .
Discussion
A new rhizoid was formed from the portion in the medium of strong acidity when the fertilized egg of Fucus was placed in the medium in which pH gradient was given : pH 5.8 at one side of the egg and pH 8.3 at the opposite side (Whitaker, 1937) . In the present work using Nitella cell, a shoot and rhizoids arose from the end which was placed in the medium at pH 6.6 or around 6.6. Sandan and Ogura (1957) reported that the most suitable pH for the morphogenesis of the cell of Nitella is around 6.6. Olson and duBuy (1937) observed that when fertilized egg of Fucus was placed near a capillary which was filled with sea water containing /9-IAA, a new rhizoid arose from the portion near the capillary.
Overbeek (1940) mentioned that rhizoid formation in various algae ordinarily arises at the portion containing a large amount of IAA. Bi nning (1952) said that the factor controlling polarity in plant may be unequal distribution of IAA. According to the results obtained from the present work, a shoot and rhizoids in the Nitella cell, which was cultured under IAA concentration gradient, were formed from the end that was placed in the medium containing about 0.1 mg./l. IAA. The appropriate concentration of IAA for the morphogenesis of the cell is 0.1--0.3 mg./l. (Sandan and Ogura, 1957) . Thus, a new shoot and rhizoids in the isolated cell of Nitella, which was cultured under pH gradient or IAA concentration gradient, arose from the end that was placed in adequate medium, whether this end was apical or basal.
The morphogenesis and the protoplasmic streaming in Nitella cell were accelerated by application of IAA in low concentrations (Sandan and Og ura, 1957) . In the present work, however, the velocity of protoplasmic streaming in the cells which were cultured under IAA concentration gradient was not larger than that in the control cell. Further, in the case of control, a shoot and rhizoids were formed earlier than in all the other cases. It is likely that the cell is liable to be hurt when its two ends are brought into contact with solutions of IAA of different concentrations even though each of the concentrations is favourable for morphogenesis. This is also true for pH.
Artificial control of morphogenesic polarity in Nitella cell was also attained by the experiment of Sandan (1955) It has been well known that rhizoid formation of spore cell in such lower plants (Sandan 1955) , we are now in a position to say that the morphogenetic polarity in Nitella cell is certainly weak and is easily controlled by artificial treatment.
Summary
When the isolated internodal cell of Nitella fexilis was cultured under pH gradient or IAA concentration gradient, which was given in culture medium, a new shoot and rhizoids were formed from the end which was placed in more adequate medium, whether this end was apical or basal. Sandan (1955) found that the morphogenetic polarity of the cell can be reversed by changing light condition.
In the light of these experiments we are now in a position to say that the morphogenetic polarity in the cell of Nitella is certainly weak and is easily controlled by artificial treatment.
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